the user stands on a board capable of dynamic rotations in four directions (anterior-posterior, right-diagonal, medial-lateral and left-diagonal); this equipment was originally developed to rehabilitate dynamic balance in the elderly.
Although these exercise programs were designed for rehabilitation, the creators did not consider motivation to participate in exercise. Elderly individuals cannot operate the exercise equipment by themselves, and their participation and entertainment were not taken into account.
In this study, a number of factors that promote effective exercise programs and equipment were identified. We addressed the need for exercise equipment that can be operated by the elderly, and exercise programs that maintain interest for self-motivation. To develop an exercise that improves lower limb strength and balance, we encouraged full weight movement synchronized with music, measured by load cells in the stepping mat. This training method improves balance in the elderly by inducing different ankle movements (flexion, extension, inversion, eversion, and rotation) depending on the shape of the stepping mat.
The purpose of this study was to develop balance-training equipment that can be self-operated by the elderly while maintaining the user's interest. The results of a 12-week training program were used to confirm the effectiveness of the exercise equipment developed in this study.
METHODS
The motivation and sentiment of the Korean elderly were taken into account to develop the exercise equipment. The equipment is a rhythmic step workout machine that adapted flexion movements of Korean traditional dance, and was developed to increase balance and cardiovascular fitness in the elderly. The equipment components include hardware (Patent application No.10-2014-0032652) and software (Patent application No. 10-1624032) (Park, 2014a (Park, , 2014b ).
1. Development and characteristics of rhythmic balance training equipment for the elderly
1) Hardware design
As shown in (Figure 1) , the hardware is composed of a ball plate that 
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2) Hardware composition
The hardware composition is shown in (Table 1) .
3) Software flow chart
As shown in (Figure 3 ), the software is in Korean. The music is selected randomly and played when either leg or arm exercise is selected. The program can be exited at any point, and feedback is provided upon completion of a song (Figure 3 ).
4) Display
The components of the display are shown in (Figure 4 ). 
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2) Measurement of variables (1) Dynamic balance test
The Y-balance test was used to evaluate dynamic balance in the participants ( Figure 5 ). The Y-balance test improved the repetition of the Star Excursion Balance Test, and has high reliability (intraclass correlation=.85+91) (Pilsky et al., 2009 ). The test is conducted in a one-foot standing position, and measures the maximum extension of the nonsupporting leg in three directions (anterior, posterolateral and posteromedial).
A tape measure was used for measurements. The posterolateral and posteromedial directions were marked 135° away from the anterior line. The distance from the center to the point reached by maximum extension was measured in centimeters. To minimize learning effects, the measurements were taken after two practice trials. If the support leg lifted from the ground surface, the extended leg touched the ground surface, or the extended leg could not return to the initial position, the trial was a failure and another trial was conducted to measure the distance.
(2) Static balance test
Balance was evaluated with the one leg static balance test. Standing with both hands on the chest, the time taken for a raised leg to reach the ground surface was measured. There were two conditions for the test: eyes open or eyes closed.
(3) Physical function test
Tests for gait speed and rising speed from a chair have been traditionally used to measure physical function in the elderly (Guralnik et al., 1994) . The stair climbing test also measures physical function (Oh et al., 2016) .
① Going up and down four stairs
The up and down four stairs test was conducted by measuring the time (sec) participants took to go down four stairs and come up four stairs to their original two-foot standing position. The test began with the evaluator's start signal.
② Rising from a chair five times
With both hands on the chest, participants rose repeatedly from and sat on a chair five times as fast as possible. The total time was measured in seconds.
③ Gait speed
Gait speed was determined by measuring the time (sec) it took participants to walk at usual speed through a 4 m course from a standing position.
Statistical analysis
This study of elderly female participants analyzed difference in variables before and after a 12-week training program using balance training equipment designed for the elderly. Variables analyzed were dynamic balance, static balance, and physical function abilities (going up and down the stairs, raising from a chair and gait speed). In order to determine the effectiveness of the training, a paired t test was conducted after calculating average and standard deviation. All statistics were done using SPSS 21.0, and the significance level was set to p<.05.
RESULTS

Rhythmic balance training equipment for the elderly
The training equipment developed in this study adapted the knee flexion from traditional Korean dance, and bears the body weight entirely on one leg. Eight different panels were placed on the floor surface to induce ankle movement in different directions. In order to 
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The results of the exercise were measured through stepping and pressure sensors, and provided to the user as feedback ( Figure 6 ).
Results
1) Dynamic balance test
The Y-balance test was conducted after a 12-week program using the rhythmic training equipment for the elderly. The RF_PM, which is diagonal to the standing left foot, significantly increased from 55.50± 
2) Static balance test
The static balance tests on one leg with open eyes and closed eyes 
KJSB The Development of Rhythmic Balance Training Equipment and its Effect on Performance for Elderly 329
http://e-kjsb.org were conducted before and after 12 weeks of exercise on the rhythmic balance training equipment for the elderly. The results show a significant increase in static balance on one leg with open eyes, from 9.41±1.84 sec before training to 16.88±2.90 sec after training (t = 2.32, p<.05). In the static balance test on one leg with closed eyes, there was an increase from 2.51±0.39 sec before training to 3.87±0.97 sec after training.
The change was not significant (Figure 7) .
Physical function test
The stair climbing test results improved significantly from 5.40±1.24 sec to 4.92±1.02 sec after 12 weeks of exercise on rhythmic balance training equipment (t = 2.19, p<.05). Rising speed from a chair significantly improved from 8.44±2.47 sec before training to 7.33±1.52 sec after training (t = 2.76, p<.05). Although the gait speed improved from 3.24±0.51 sec before training to 3.10±0.46 sec after training, the change was not significant (Figure 7) .
DISCUSSION
Balance and quality of life were improved in participants who underwent 12 weeks of exercise on the rhythmic balance training equipment developed in this study, compared to elderly participants who only underwent walking exercises (Lee & Park, 2014) . Participants also showed decreased fear of falling and improved confidence of balance after nine weeks of training (Lee & Park, 2016) .
In this study, the positive effects of a 12-week program using the rhythmic balance training equipment on dynamic balance, static balance and daily life physical functions were confirmed. The results show that significant improvement was observed only in RF_PM, which is diagonal to the standing left foot, after training for dynamic balance (p<.05). A study by Roghani et al. in 2013, in The training equipment developed in this study was designed for the elderly; only the effects of exercise training on technical evaluations, which can be tested with the daily-life activities of the elderly, were confirmed. Further studies on the effects of the training on the elderly will hopefully evaluate muscle strength during specific movements in the elderly.
CONCLUSION
In this study, knee flexion movements from traditional Korean dance was adapted, 8 different panels inducing diverse ankle movements were installed, and the sentiments of the elderly were taken into account to develop balance training equipment that could be self-operated by the elderly.
Three theories were established to confirm physical function improvements caused by the training equipment. First, the training equipment will improve dynamic balance in the elderly. Second, it will improve static balance in the elderly. Third, it will improve daily life physical functions. The following conclusions were made on the three theories: 
